During Ocean Drilling Program Legs 152 and 163, we recovered core from the offshore East Greenland volcanic province. The basaltic core recovered included a set of structural elements reflecting the history of extrusion, cooling, postdeposition alteration, and minor tectonism. Brittle features in the basaltic core include faults and several generations of veins. Several minicore samples from the lower sections of core from Hole 917A were taken for paleomagnetic analysis, primarily to test whether there were any significant postdepositional tectonic rotations or whether the core could be reoriented using paleomagnetic techniques. The characteristic magnetization direction was used to estimate the in situ orientation of measured structural features within the core. Although significant uncertainty is associated with the analysis, the corrected attitudes of veins in basalt at Site 917 dip moderately west, with a smaller, conjugate group of veins dipping moderately east-southeast, parallel to other seaward-dipping faults in the area, which were interpreted from seismic lines.
INTRODUCTION
Ocean Drilling Program Legs 152 and 163 drilled the East Greenland volcanic rifted margin and portions of the seaward-dipping reflector sequences (SDRS) imaged by seismic studies between Greenland and Iceland. The most prevalent theory for the SDRS entails progressive eruption of fluid basaltic magma from a spreading center fed by a hot spot (Mutter et al., 1982; Pálmason, 1986; Larsen and Jakobsdóttir, 1988; White and McKenzie, 1989) . The age of these rocks is from ~30 to 61 m.y., as determined from magnetic stratigraphy and limited Ar dating (Sinton et al., 1994) . During Leg 152, a series of holes was drilled along a seismic line transect at 63°N ~50 km offshore of the East Greenland coast. Hole 917A is the deepest hole drilled, penetrating through the volcanic pile and into deformed, metamorphosed, and tilted sedimentary rocks (Shipboard Scientific Party, 1994) . Leg 163 returned to the East Greenland rifted margin and drilled at more northerly sites, as well as additional holes along the 63°N transect, including Sites 989 and 990 (Shipboard Scientific Party, 1996c).
METHODS
Cores 152-917A-88R-4 to 110R-2 were redescribed for structural features and for comparison to the structural features described in core from Leg 163. The core was described using the spreadsheets and techniques described in the Leg 163 "Explanatory Notes" chapter (Shipboard Scientific Party, 1996a) .
During drilling operations on Legs 152 and 163, each piece of core was free to rotate about the vertical axis within the core barrel. Downhole logging was restricted in Hole 917A to the areas upward of 664.0 mbsf, well above the top of the metasedimentary unit that starts at ~821 mbsf. None of the holes drilled during Leg 163 were logged; therefore, the only conceivable means of reorienting the core recovered from much of the drilled holes is by using the paleomagnetic demagnetization data (e.g., Cannat and Pariso, 1991) . Such an attempt, given the high latitude of the site, is fraught with uncertainty because of secular variation. There is essentially no constraint on the remanent measured declination expected at such a high latitude site. The secular variation cannot be averaged out as the reorientation relies on individual core samples that essentially record an instant of geologic time. In addition, the possibility of tectonic rotations adds even more uncertainty. Nevertheless, the exercise of reorientation may indicate some generalizations about the orientation of structural features (such as veins and faults) in the core.
To test the reorientation possibilities, twelve minicore samples from the lower section of the Hole 917A core were taken from large pieces with veins or other structural features within them. Three of the samples came from the metasediments cored at the bottom of the hole. The samples were measured on a 2G cryogenic magnetometer during an alternating-field demagnetization experiment. A characteristic remanence component was usually able to be defined by principal components analysis of the demagnetization data (Kirschvink, 1980) and typically excludes an early component ( 
RESULTS
The demagnetization behavior of the basalt samples is generally very simple with two magnetization components identified, the first probably being a drilling-induced remanence ( Fig. 1) (Shipboard Scientific Party, 1996b) . For the basalt samples, the acquisition of main magnetic remanence likely occurred during cooling of the basalt flow. All of the basalt samples have negative characteristic remanent inclinations in the range of 49°-80° (Table 1) , suggesting magnetization during a single reversed polarity interval.
The metasedimentary samples near the bottom of the hole had a very weak remanence, near the limits of measurement, and, therefore, gave unsatisfactory results. However, the lowermost and strongest of the sedimentary samples (152-917A-110R-1, 69 cm), upon demagnetization, showed evidence of a reverse polarity component under a strong, normal polarity overprint. Table 1 shows the declination and inclination for only the last demagnetization step applied to the metasedimentary rocks.
Most basalt samples show a characteristic remanence with an inclination within expected secular variation to the calculated geocentric axial dipole (76°) at the site. However, the three samples from Cores 152-917A-93R and 94R have an inclination significantly less in magnitude than the others and out of the range of expected secular variation (18°-20° from the geocentric axial dipole inclination). This lower inclination is especially unexpected for these samples because they were among the least altered and most pristine-looking basalts of all those sampled. Samples from locations in the core above and below these three samples do not show the shallow inclinations, so a regional tectonic rotation is unlikely. These three samples may have been rotated about a horizontal axis that shallowed the inclination or they may have picked up a magnetic overprint of a shallower or normal inclination during a magnetic excursion or reversal. It is also possible that these samples were part of a local edifice that slipped or settled locally and rotated soon after eruption but before being covered by subsequent lavas.
Despite the significant uncertainties associated with the secular variation and tectonic rotation on the remanent declination, we attempted a reorientation of the core pieces, assuming that the true declination for each discrete sample was originally 0° (Geocentric Axial Dipole hypothesis). Reorientation of these samples involves subtracting the measured declination from any azimuth measurement done in the core reference frame. Stereographic projections of the reoriented major fabric in the core from Hole 917A show there is a strong clustering of the poles to the veins before reorientation ( Fig. 2A, B) . This clustering is caused by a propensity to cut the core perpendicular to strike of major fabric elements in the core (mainly veins for massive basalt), resulting in poles to planes of structures clustering on an eastwest axis. If the paleomagnetic declinations measured were randomly oriented, then, upon reorientation, we would expect this clustering to be significantly reduced. As Figure 2 shows, there is still significant clustering of vein planes in the reoriented samples, especially westdipping veins. East-and west-dipping conjugate sets of veins and faults are consistent with the extensional nature of the volcanic province. Very limited data from the few discrete samples from Hole 990A measured on board ship show a similar distribution after paleomagnetic correction.
The structural analysis of the core recovered from Hole 990A reinforces the conclusion of little postrift tectonism by revealing the almost undeformed and unfaulted character of the lava (Shipboard Scientific Party, 1996c). The little evidence of deformation consists of some veins, fractures, and very few observed faults with slickensides. Veins are found, more or less, throughout the core; however, vein density rises in certain areas, namely near where the faults are observed, around and in brecciated basalt areas, and in highly vesiculated basalt near the top of flow units (Fig. 3) . Dips of veins do not seem to have any preferred direction with respect to the core coordinates, although near-horizontal veins are underrepresented in the log because of a tendency for the brittle core to break and rotate along the horizontal fractures and, thus, remove the evidence from the recovered core. The description of the vein features for this lower part of Hole 917A is very similar to the structural description for Hole 990A, although, if anything, fewer veins are found in the core from Hole 917A (see Table 2 on CD-ROM, this volume).
Faults with slickensides observed at Site 990 and Hole 917A provide examples of tectonic movement affecting the volcanic pile. The direction of displacement is shown by well-developed slickensides showing a wide range of plunges at Site 990. Slickensides were also measured in Section 152-917A-92R-3, and they showed very shallow plunges, indicating an almost strike-slip movement for these minor faults. However, deeper in the hole, slickensides in Cores 152-917A-99R and 100R had nearly dip slip.
The number of faults observed in the core is too small to support generalizations about local or regional slip directions. In addition, the fact that the fractured basalts do not show any evidence of internal deformation or other dislocation in the vicinity of fault surfaces and that one observed displacement of a vein is less than two centimeters suggests that these are only minor structures inducing minor displacements. It is dangerous to ascribe any nonlocal tectonic significance to the slip directions of a few minor faults and fractures. Small faults may develop along any pre-existing fracture or vein surface no matter what the regional stress may be. In fact, that assumption is one of the bases for the now-common technique of slickensides analysis (Angelier, 1979) . This is especially true considering that the core is unoriented as to the horizontal azimuth.
SUMMARY
The reorientation of planar features in cores from Sites 990 and 917 using a characteristic remanent declination of the magnetization may be possible. Even though the high-latitude effect of secular variation creates high uncertainty in the expected declination, the reorientation of a test set of samples leads to a nonrandom distribution. This consistency indicates that the reorientation procedure may be at least partially valid for these rocks. 
